) exist between local maize production and maize importation, though in opposite direction. The results from GLM shows that quantities of maize imported (-0.0324), sorghum production (-0.967) and population growth (-0.779) 
INTRODUCTION
One of the major problems facing Nigeria's agriculture is inconsistency in the government policies particularly in the areas of importation of agricultural produce and this has serious (negative) influence on local production and a spillover effect on rural farmer's welfare that makes up the bulk of Nigeria agricultural producers. These inconsistencies over the years coupled with lack of political will to stabilize the agricultural sector of the economy have made the Nigerian agricultural production to experience low yield and reduction in local production to its lowest ebb. Hence, these posed negative effect on Nigerian farmer's welfare (Onuk et al. 2010 ). One of the major disturbing phenomena in Nigeria today is the shortage of food grains with the attendant result of soaring prices and rising importation of these commodities. This shortage can be attributed to a number of factors among which are the increase in population which is not matched by the rate of growth in the food production and poor storage system (Akanni & Okeowo, 2011) .
Conversely, Nigerian government responsibility is to provide an adequate and well stable food supply to meet the requirement of a growing population seems to be on the edge of being defeated. These have forced the nation to resort to importation as the only way to dissipate food shortage in the country. According to Alabi & Alabi (2009) , agricultural sector was the then main stay of the Nigerian economy before and immediately after independent, until the oil boom of 1970s. In the period before 1970s, agriculture provides the needed food for the population and served as the major foreign exchange earner for the nation (International Institute of Tropical Agriculture, IITA, 2017) . The significant of maize production to modern society is first and foremost reflected in the importance of the crop in the diet of man and animals throughout the world (Onwueme & Sinha, 1991) .
According to report released in fourth quarter of 2017 by the National Bureau of Statistics (NBS), Nigeria imported maize from foreign countries that worth about N146.8billion annually (NBS, 2017) . It is obvious that such policy on importation cannot bring permanent solution to food security rather it fuels inflation, discourages local production, created poverty among households. Therefore, Nigeria cannot continue to depend on importation to feed her growing population, thus, there is need to encourage local production by providing good market in terms of prices. Alabi and Alabi (2009) noted that during the period of oil boom of 70s and 80s, attention was shifted to petroleum sector and agricultural sector was totally neglected and huge sum of money from oil production sales was used for importation of some of agricultural products and food grains, maize inclusive. This huge importation of grains rendered the locally produced maize incapable of competing with foreign ones because production cost is usually high while modern technique in production is not available. As a result, there was a demand supply gap in maize production in Nigeria, which still exists till date. In order to address the demand-supply gap, government has at various times come up with policies. However, these policies and programmes have not been consistent. In order to encourage local production and boost the morale of maize farmers to continue production, there is need to examine those factors that discourage local production among which is differential in the pricing of imported and locally produced maize.
Contributing to the solution of the above problem, this study aims to determine the relationship between maize importation, local prices and local production in Nigeria. Specifically, the study aims to; i) determine the effect of maize importation on local maize production in Nigeria, and ii) examine the relationship between maize importation, local prices and local maize production. This is important because in the recent time, Nigeria has witnessed unprecedented mass importation of maize and other agricultural products into the country which can be produced locally at a lower cost. The relationship between maize importation and local production needs to be examined for appropriate policy formulation on cereal crop import restriction in Nigeria particularly maize importation. The study therefore will be of immense benefit to policy makers, government official in the Ministry of Agriculture, researchers and other stakeholders in the agricultural sector of the economy as it will give direction on how to enhance agricultural policy in Nigeria.
THEORETICAL AND CONCEPTUAL FRAME WORK

Import Substitution Industrialization
Import Substitution Industrialization (ISI) is a development theory of trade and economic policy which advocates for replacement of foreign importation with domestic production (Baer, 1972; Mendes et al. 2014) . This theory which is often linked with the dependency theory proposes that countries, especially developing countries should attempt to reduce its foreign dependency through the local production of imported products. It is thus a form of an inward-looking economic policy that advocates for increased productivity and economic gains within a country. Since the development of the theory in the 20th century, several countries in the Global South have applied its policies in development and creation of selfsufficient internal markets. The ISI theory functions through centrally controlled and state led economic policies of nationalization, subsidization, increased taxation, high tariff on importation, and protectionist trade policies (Chang, 2002) . The theory advocates for stateinduced development by government spending through primary sectors such as agriculture.
It has been argued that almost all industrialized nations at one point in their development trajectory applied the ISI model. Many economists considered the ISI approach as a remedy to mass poverty, and unemployment (Adewale, 2017; Guimarães, 2004) . Baer (1972) and Irwin (2002) contend that all developed economies that emerged after the United Kingdom went through the ISI development stages, where large part of national investments were directed to replace importation and grow the local economy. Furthermore, Chang (2002) also argue based on economic history that all developed nations applied the interventionist economic policies to promote local production and local producers until they had attained a development level where they are able to compete in the global market. It was after this ISI stage that those developed economies opened up to free market discourses, which was actually meant to serve two purposes: create international market for their local products, and to prevent the emerging economies from adopting the ISI strategies that led to their development (Chang, 2002) . Thus, if the developing economies must grow beyond foreign dependence, it has to map out strategies such as the ISI to develop its local economy (Panagariya, 2002) .
The same approach can be applied in the development of the agricultural sector in Nigeria. By placing high tariffs on the importation of agricultural products that can be produced in Nigeria such as Maize, the country can grow its agricultural industry. With this, the primary agricultural industry would accumulate and produce resources such as capital, raw materials and labour which would be transferred to the industrial. With time, as the country gains more accumulation of capital and increase total factor productivity (TFP), the country would, in principle, be able to trade internationally and compete in the world market.
However, irrespective of the recorded successes of the ISI model, it has been criticized for its inability to sustain economic growth in the long run. Advocates of neoliberal economics have argued that while import substitution policies have the potential to create employment and improve the local production in the short run, through domestic substitution of foreign producers, it can slow output and growth in the long run (Pouget-Abadie, 2016; Adewale, 2012) . This according to them is because the ISI model tends to shield the local economy from the benefits of globalization and technological transfer that comes through foreign importation. Their argument is based on the theory of comparative advantage which proposes that countries will gain more from international trade. Colistete (2010) noted that the protectionism approach of the ISI model might lead to dynamic inefficiency of domestic producers who will have little or no incentive from foreign competitors to reduce production costs and/or improve products. Thus these disadvantages of ISI model (lack of international competition and reduced innovation and efficiency) may lead to high prices of locally produced goods.
Nevertheless, critics of neoliberal economics have also argued that eliminating tariff in countries with immature tax system a common feature of many developing economies, will reduce government revenue needed to service public debts, build public infrastructure, and develop local production (Hunt, 2014; Nkwocha, 2012; Dev, 2003) . Again, it is worthy to note that import substitution does not mean import elimination. No country can do without importation. As a country develops, importation of new materials becomes necessary for its local product (Guimarães, 2004) . In the case of agricultural development, farm inputs and technologies such as improved seeds, machineries, etc can be imported to support and develop local production. A situation where final agricultural products such as maize are imported stifles local production. In the modern production theory approach to import demand, imported goods are considered as intermediate products rather than as final goods. This is because of the nature of international trade where imported goods are either used in other production processes or go through a number of domestic channels before reaching the final consumer. It is thus more appropriate to allow only the importation of those goods that will be used to enhance local production (Zhu, 2006) . In economic growth, although agricultural products such as maize are not usually considered as final good, they are however considered final agricultural products, and as such their importation especially at cheaper rates reduces the incentive for local production. What the government should do is to invest in those technologies that will reduce local cost of production so that locally produced maize can favourably compete with the price in the global market (Shuman, 2006) . Restriction in the importation of maize and allowing the importation of only agricultural input goods will contribute a great deal to agricultural development in Nigeria. In line with the ISI theory, a conceptual framework is developed to analyse the nexus between maize importation, local production, and local prices in Nigeria.
Analyzing the nexus between maize importation, local production, and local prices is to examine the factors militating against efficient contribution of maize production to agricultural development. The framework shows how the negative impact of maize importation on local production can be cushioned by the application of ISI strategies together with investments in technologies that will reduce the production cost of local maize. While the ISI strategies which this paper advocates is expected to improve self-sufficiency in local maize production, investment in production cost-reduction technologies will make locally produced maize to be more competitive by reducing its market price. The overall effect will reduce over reliance on maize importation; stimulate local production, which will in turn increase the income of local maize farmers, thus motivating them to increase production. Overall improvement in local maize production will contribute immensely to agricultural development in Nigeria. 
MATERIALS AND METHODS
Study Area
Nigeria is the study area. The country has a total geographical area of 923,768 square kilometer and a population of about 190 million people (National Population Commission (NPC), 2010). Nigeria lies within the tropics along the Gulf of Guinea on the western coast of Africa. Nigeria is located between latitudes 40 to 140 North 2040`and between longitudes 202' and 14o41 East (CIA Fact Book, 2012) . To the North, the country is bounded by Niger Republic (1497 km) and Chad (853 km) to the West by Benin Republic (773 km) to the East by the Cameroon Republic (1,690 km) and to South by the Atlantic Ocean (NBS, 2017). Nigeria has a highly diversified agro-ecological climatic condition and hence, agriculture constitutes one of the most important sectors of the Nigeria economy. The agricultural sector is particularly important in terms of its employment generation and its contribution to its domestic product (GDP) and export earnings. Administratively, Nigeria has 36 states with six geo-political zones and federal capital territory Abuja. The six geo-political zones are southeast, south-south, south-west, North-east, North central and North-west zones.
Data Source
Data used for the study were sourced from the National Bureau of Statistics (NBS) and Food and Agricultural Organization of the United Nations (FAO). The study used time series data from . Data sourced from FAO were quantities of maize imported, quantities of maize produced locally, maize local prices, quantities of sorghum, whilst population growth rate was sourced from NBS.
Maize Importation
Impact on local production and local price Ayinde et al., 2015) such as maize importation, local prices of maize and local maize production. Given the value of each parameters at time t, Xt and Yt, the degree of linear association between the parameters were measured by the sign and magnitude of the correlation, r. the model is stated below.
Where: r = Pearson correlation coefficient, Xiand Xi = parameters at time t Ȳ and⨰ = mean of the parameters
Generalized Linear Square Model (GLS)
GLS is used over OLS in order to correct for heteroscedasticity when uncorrelated variance matrix has been ascertained. Then we used GLS regression model to find the effect of explanatory variables on the dependent variable. GLS correct for heteroscedasticity to make the variance constant (Kuan, 2004; Cameron and Travedi, 2008) . The model is specified below.
2 Ω = Ԑ Ω -1 = P'P P is a "n x n" matrix Pre-multiply P on a regression model In this model, the variance of ữ is E(ữữ') = E P(μμ')P' = Pσ 2 ΩP'= σ 2 PΩP' = σ 2 1 (3) Note that PΩP' = 1, because it is define as PΩP' = A, then P'PΩP' = P'A By the definition of PΩ -1 Ω P' = P'A, thus P' = P'A. Therefore, A must be 1 Because E(ữữ') = σ 2 1, the model satisfies the assumption of homoscedasticity. Then, we can estimate the model by the conventional OLS estimation. Hence;β = (ẊẊ) -1 Ẋỹ (4) = (X'P'PX) -1 X'P'Py (5) βGLS= (X'Ω -1 X) -1 X'Ω -1 y (6) lnLMPROD = αo + β1lnQMI + β3lnPGR + β6lnLMP + β6lnQS + β7lnQME + e (7) αo = Intercept, β = coefficient Where: LMPROD is Local maize production per year (tons), QMI is Quantity of Maize imported (tons), QME is Quantity of maize exported, PGR is Population growth rate (%),LMP is Local maize prices (naira), QS is Quantity of other substitute (sorghum) (tons), e is error term. Based on the relationship stated in equation (7), the aprori expectation is that QMI< 0, QME > 0, PGR > 0, LMP > 0, QS < 0 since increase population growth rate, and local price of maize will stimulate domestic maize production. While increase in maize importation and substitutes will discourage local maize production. All the variables (series) in the model are naturally logged to enable easy interpretation of results. In order to ascertain the statistical properties of the time series data before incorporating to regression model, test were done to ascertain whether the mean value do vary with the sampling period to ensure long term relationship between and among variables and to prevent spurious regression. Based on this, unit root and stationarity test was done to validate the series before inclusion in the regression model denoted as I(0) or I(1). (Ayinde et al., 2015) .Also, all assumptions of OLS were verified. Augmented Dickey-Fuller (ADF) and Johansen co-integration test were employed to verify the non-presence of unit root and stationarity respectively (Acosta, 2012) . The model for ADF used in this study is shown below: Yt= αXt+ et (8) Where; Yt is the dependent series, Xt is the endogenous series and et is the residual error.
RESULTS AND DISCUSSION
Maize is not only an important cereal crop produced in Nigeria on the basis of output but also on the basis of the number of farmers that produced it as well as its economic value (Olaniyi and Adewale, 2012) . The results of the descriptive statistics of the key parameters employed in the study are shown in Table 1 . These parameters were employed both in the correlation and regression model to ascertain their relationships and effects. Table 1 shows the average quantities of maize produced locally from the period of 1970 to 2016 to be 4,601,556.72 tons, while the average quantities of maize imported from other countries is 38,254.45 tons. The average quantity of maize exported to other countries for the same period is 2,173.85 tons. While the average quantity of sorghum produced locally was 5,571,595.74 tons. The average local price of maize per tons for the period of 1970 to 2016 was ₦22,991.04 per ton.
Unit root test
The results of the unit root test using Augmented Dickey Fuller (ADF) test to determine their stationarity with constant and time trend show that none of the variables were stationary at level but all were stationary at first difference as summarized in Table 2 . These show that there is no unit root in the series, hence all variables are integrated at order one I(1). 
Co-integration test
The results of the co-integration show that variables are co-integrated among themselves and its rank, depicting long run relationship among them. 
Linear Relationship of key parameters
The correlation among the local maize production, maize importation, maize exportation and local maize prices were estimated to determine the level of the linear relationship. The Pearson correlation coefficient among the series depicts the direction of linear relationship. High correlation among some key parameters suggests an identifiable pattern of change among the parameters. The results on Table 4 show that local maize production is negatively associates with quantities of maize imported, the is in accordance with our apriori expectation that local production and importation are inversely related, such that when one increases, the other reduces. This is in line with the report of the World Food Conference which indicated that one of the means of boasting local production is by reducing food importation. Studies such as Uma, (2007) and Garnett & Godfray, (2012) have also empirically analyzed the relationship between food import and local production and came up evidences of negative relationships.
The remaining variables were positively associated with local production. While quantities of maize imported is negatively associate with sorghum production may be because sorghum is substitute to maize, thus if sorghum production increase, maize importation will reduce. Madibela and Lekgari (2002) reported that when there was a decline in sorghum production in Botswana, it leads to increase in maize and wheat importation in the country. Maize importation will also force down the price of local maize therefore, the negatively correlation as it supports our apriori expectation. Quantity of maize exported is positively associates with sorghum production; this is against our apriori expectation. The reason may be that if there is increase in the production of both as substitutes, then, the exportation of the other will increase vice versa. The Pearson correlation coefficients of key parameters are statistically significant at 1% and 5% probability level. Hence, all the relationships among parameters are statistically significant except the correlation between LMPROD-PGR, QMI-QME, QMI-PGR, QME-PGR, and QS-PGR. 
Test for OLS assumptions
The assumption of OLS was first verified to know whether it will be sufficient to use OLS model. All other assumptions were passed except for heteroscedasticity problem. For multicollinearity, the Tolerance (TOL) for all the variables was greater than 0.1, while the Variance Inflation Factors (VIF) was less than 10 as it is summarized in Table 5 . Also the normality test using Jarque-Bera, skewness and kurtosis was significant. While DurbinWatson score was 0.9644 which is greater than R2 of 0.88 shows that there is no autocorrelation. However, the null hypothesis for heteroscedasticity that there is equal variance was rejected because the Breusch-Pagan/Cook-Weisberg test was significant at 5% probability level. This is summarized in Table 6 . This necessitates for changing our model to GLS to avoid spurious regression. However, both the results of OLS and GLS were reported in the study. There is no significant difference between the two results but we decided to interpret the result of GLS because of the presence of heteroscedasticity which shows that GLS result will be more reliable.
Considering the parameters fitted in the regression model to measure the macroeconomic determinants of maize local production in Table 6 . The result shows the Akaike information criterion (AIC) which measures the goodness of fit of the model. Smaller value of AIC indicates a better fit of a model and can also be used to compare models. The AIC is 0.9364 (Table 6 ) which shows an excellent fit of the model. From the parameters fitted into regression, four were statistically significant. Quantity of maize imported has negative relationship with local maize production and statistically significant at 5% probability level. This is in accordance with our apriori expectation. This shows that if maize importation increases, it discourages local maize production as many farmers may feel reluctant to grow maize because of poor market due to flooding of market with foreign maize which will also pull down local prices. In addition, if the local maize production increases by 1 ton, it leads to reduction of maize importation by 3.24 tons. Nienke et al. (2011) reported that depending more on imports for food consumption is not only wasteful but detrimental to overall growth and future of the agricultural sector. Likewise, food commodities that a nation has comparative advantage for their production are being imported. Akande (2001) opined that food importation itself is an obstacle to sustainable agricultural development and food security. Also, Sorghum production which at times serve as substitute to maize has negative relationship with maize production and statistically significant at 1% probability level. It agrees with our apriori expectation that the production of the two crops will be in opposite direction since they are substitutes. It explains that 1 ton increases in maize production may leads to 96.7 tons reduction in sorghum production. Also, population growth negatively influence maize production and statistically significant at 5% probability level as against our apriori expectation. Oladimeji (2017) produced similar results. Although, the population is increasing, it does not literarily translate to increase in maize production. This may be because, maize is not the number one major cereal crops consumed in Nigeria and may not be consumed by households on a regular basis unlike rice.
On the other hand, price of produce is one of the key determinants of production. In Table 6 , the price of local maize positively influences maize production and statistically significant at 1% probability level. This supports our apriori expectation that increases in price will lead to increases production. Hence, one unit increases in price of maize will lead to increases of 47.1 tons of maize. Fluctuation in prices seriously affects cereal productivity in Nigeria (Ismila et al., 2010; Fakorede, 2001) . Ayeni (2011) found out that low price for local maize discourages farmers from production. 
CONCLUSION AND RECOMMENDATIONS
The study was carried out to find out empirical evidence of the impact and the linearity between maize importation and other parameters on local maize production. The results of the unit root test and co-integration showed that all variables were stationary and co-integrated on the long run. Also, all the assumptions of OLS were fulfilled except for heteroscedasticity. The result of correlation coefficients showed that there is strong linear relationship among the major parameters and some were positively correlated while some are negatively correlated. Besides, the result of GLS showed that four important variables (quantity of maize imported, quantity of sorghum as substitute, population growth rate and local price of maize) are statistically significant and they strongly influenced local maize production.
Hence, the study recommended in line with the ISI strategy that strong and effective policy is needed to prevent or reduce maize importation, in order to encourage local maize production by the government. Price is also an important factor that encourages local production. Therefore, government should invest in technologies that will reduce local cost of production, so as to make locally produced maize more competitive in the global market in terms of price. There is already enough market for maize in Nigeria both for industrial use and final consumption. What is remaining is to implement and enforce policies and programmes that will enhance production so as to satisfy the market demand In addition, provide good markets for maize producers.
